TULEJA, P., TVRDOŇ, M.: The Czech labour market a er the crisis of a real economy: negative development or return to steady-state? Acta univ. agric. et silvic. Mendel. Brun., 2011, LIX, No. 7, pp. 477-488 This paper studies the Czech economy before, during and a er the economic crisis. Consequences on the labour market, respectively on unemployment are also discussed in the paper. According to most economists the cause of the economic crisis was the fi nancial crisis which was triggered by a liquidity shortfall in the United States banking system. It has resulted in the collapse of large fi nancial institutions, the "bail out" of banks by national governments and downturns in stock markets around the world. Real gross domestic product decreased in almost all EU countries including the Czech economy. Massive drop of gross domestic product led to increase in the unemployment rate. The purpose of this paper is to contribute to discussion about consequences of this crisis. The paper provides also an analysis of gross domestic product and its components. The empirical analysis also tried to answer the question if it is more a return to steady-state than the deterioration of economic performance in the case of the Czech economy. In other words, it means that economic performance of the Czech economy was above the level of potential output. Research in this study is based on basic macroeconomic quarterly data between the years 2000 and 2010 which were published by the Czech Statistical Offi ce and Eurostat. We found out that the Czech labour market had to cope with the consequences of the economic crisis and now it is going to reach a long-term equilibrium. gross value added, gross domestic product, potential output, unemployment rate, natural rate of unemployment, Beveridge curve
The Czech economy can be characterized as a small open economy strongly dependent on foreign demand, especially German one. It generally displays a high degree of synchronization with other EU Member States. In the pre-crisis period, the Czech economy benefi ted from fl ourishing external demand shi ing real GDP above its longterm potential. This dependence on foreign markets seems to be the main cause of macroeconomic vulnerability. According to PWC (2010) a limited internal market or high taxation burdens are other weaknesses of the Czech economy. On the other hand, high productivity and industrial competitiveness, high investment attractiveness and fi nancial reliability, low government debt and low private debt or EU membership are the main strengths of the Czech economy.
It is well known that the fi nancial crisis had its origins in the United States of America (U.S.). As the crisis unfolded in the U.S., a number of countries' real economies suff ered from a decreased U.S. consumer demand, and credit problems arising from the U.S. mortgage sector rapidly have permeated across nations, ensnaring fi nancial institutions worldwide (Fernández and NikolskoRzhevskyy, 2010) . In the following months, problems of the fi nancial sector gradually spilledover to the real economy and had dragged the world economy in the painful economic crisis. However, the infl uence of the world economic crisis on the convergence process is questionable (for more detailed analysis see Rozmahel, 2011) . These dramatic changes in economic performance have been the subject of debate among renowned world and domestic economists. Although conclusions from this discussion are well known, there are also currently some areas without unambiguous conclusion, and the labour market is just one of those areas. It is widely accepted relationship between phases of the business cycle and the number of unemployed -if the economy achieves growth, the unemployment rate will decrease (with some delay). On the contrary, if the economy is hit by the recession, the unemployment rate tends to increase sharply. Thus, our fundamental question is: Has led the decline of economic performance followed by the rise in the unemployment rate to signifi cant deterioration of labour market performance or simply the labour market is going to return to a state that could be called as a long-term equilibrium or steady-state?
The aim of this paper is to examine factors of the economic crisis in the Czech economy and its eff ects on the labour market during the period 2000-2010.
The paper is structured as follows. The next part deals with course of the economic crisis in the Czech Republic and its consequences. This chapter is based on descriptive economics and we used the standard macroeconomic indicators. Next part is focused on description of labour market performance and its development and the last section concludes our analysis.
Infl uence of the crisis on performance of the Czech economy
Looking at performance of the Czech economy for the past ten years, the Czech economy kept relatively good pace of growth between the years 2000-2010, although, according to our calculations, Czech gross domestic product (GDP), expressed in constant prices of the year 2000, grew annually by an average of 3.24%. As the result, the volume of the Czech GDP increased by one third. According to Vintrová (2008) the main reasons of this development can be seen in accession into the EU and cultivation of the institutional framework which made the Czech Republic more attractive for foreign capital. Massive infl ows of foreign direct investment have accelerated trade integration within the EU and promoted export-oriented economic growth.
Based on a simple analysis of Eurostat quarterly data, we identifi ed two main periods during which signifi cant changes in GDP occurred (see Figure 1 ):
• The fi rst phase, which began in 1999 and ended in the third quarter of 2008. This period is characterised by overall growth in output (real GDP increased by 34.16% in total, 4.32% per year in average respectively. Economic growth constituted the primary source for more rapid catching-up process. The most signifi cant quarterly growth rates of real GDP occurred in the time period between 1Q 2005 to 1Q 2007. Spěváček and Vintrová (2010) found that this signifi cant growth was not accompanied by, unlike most New Member States, the deteriorating macroeconomic balances.
• the second phase that can be identifi ed with the period since the 4Q 2008 and 4Q 2009, in which real GDP declined by 4.15%. Spěváček and Vintrová (2010) argue that although the domestic fi nancial sector was not hit by the global fi nancial crisis, which was behind the downturn in economic activity in the euro area, expectations of economic agents worsened and, moreover, the economy was hit by strong external demand-shock. As is evident from Figure 2 , the GDP decline was mainly caused by weaken foreign trade which was negatively aff ected by unfavourable development in the euro area, especially in Germany. Its contribution to real GDP growth reached −2.85 percentage points in average in the fi rst two quarters of the second phase. In this context, it should be also mentioned the problem of overly rapid appreciation of the Czech currency against world currencies (euro and US dollar) at the beginning of the fi nancial and economic crisis (see Lacina and Toman, 2009) which reduced the competitiveness of Czech exports. It could be expressed by the real eff ective exchange rate (REER). On the other hand, the strong crown partially eliminated the sharp rise in oil prices on world markets. In 2009, the REER due to uncertainty in fi nancial markets and the economic crises in major economies felt by 11 percent which had a positive impact on the competitiveness of the Czech exporters (Report IMF, 2010). Expenditures on net exports were followed by expenditures on gross fi xed capital formation. Their contribution to GDP growth reached an average rate of −1.52%.
In seeking the causes of this decline we must focus on the fi nancial sector. Although commercial banks were not much aff ected by the fi nancial crisis, under the infl uence of particular problems in original EU-15, they throttled credit channel to the corporate sector. The Czech Central Bank (CNB) tried to push along (like the ECB) investment incentives as the possible stimulus for growth of aggregate demand -a gradual reduction of the two week repo-rate was introduced. The rate felt to historical 0.75% at the beginning of 2010. Along with this fact, it is necessary to say that while in the case of foreign trade was recorded a positive turnover in the forthcoming quarters (foreign trade was the main driven force of GDP growth at the end of 2009 with its contribution of 3.07%), in the case of gross fi xed capital formation the development was entirely opposite. We have also seen a sustained fall in stocks of nonfi nancial corporations and fi nancial institutions in the last three quarters. As the result, the average contribution of this expenditure to GDP growth reached negative values and it has become the main brake for possible recovery in the last quarter of 2009. As mentioned above, it is clear that both the fall in foreign demand and domestic demand for investment had signifi cant harmful impact on GDP growth.
If we focus our attention on the supply side of the economy, then we can conclude that the gross value added (GVA) reached average growth rate at 3.36 % during the economic crisis (see Figure 3 ). Despite the decline in GVA accounted for nearly three fi hs of all the observed sectors, we can say that the manufacturing contributed to the decrease in GVA most. In addition, this sector has a key infl uence on economic performance. The decline in manufacturing has been quite closely connected with the decline in foreign demand. It responded with a lag of one quarter when its minimum reached in the 2Q 2009, while foreign demand made the biggest slump in Q1 2009. Most notably, this decline occurred in the production of capital goods, whose production is generally largely intended for export, which is further confi rmed by a relatively close relationship between foreign demand and manufacturing. Other sectors did not aff ect GVA as strong as manufacturing. If we look at our calculated data, the second sector which had remarkable impact on GVA was sector of trade, repair of motor vehicles and consumer goods. Other sectors with the indispensable impact on GVA were mining and quarrying industry, the real estate industry, services, research, development, production and distribution of electricity, gas and water. As is evident from the above, GVA was also negatively aff ected, except the industry, by the sector services.
A turnover in this negative development occurred at the beginning of 2010 − year-on-year real GDP growth of 1.03% was reached (based on preliminary data) and year-on-year growth of GVA reached the rate of 1.59%. The value of these macroeconomic aggregates increased up by 2.05, respectively 3.21% during the fi rst nine months.
Prior an analysis of the economic crisis's impact on the Czech labour market, it seems to be appropriate to look at potential GDP as an indicator which is one of the key macroeconomic indicators. Central banks usually calculate potential output to estimate the output gap, which is used as one of the key indicators for decisions on interest rate changes. The output gap is defi ned as the percentage deviation of real output from its potential level. Real 3: Contributions of sectors to GVA growth (quarterly data 2000-2010) Source: Czech Statistical Offi ce output gap is not only a commonly used indicator of the economy's position in the business cycle, but is also a key indicator of infl ationary pressures on the demand size of the economy (see Hloušek and Polanský (2007) or Hájek and Bezděk (2001) ). We can say that with the help of this macroeconomic indicator we are able to better identify the diff erent phases of the economic cycle, and thus we can better understand of the events that have occurred during observed period.
The output gap is defi ned as (Y-Y *) / Y *, where Y is real GDP and Y * is potential GDP.
We applied the Hodrick-Prescott fi lter (HP fi lter) for estimation potential GDP. This method is quite frequently used to fi lter the trend and the cyclical time series. To estimate potential output, it is necessary to have just the time series of real GDP. The only input parameter for the optimal fi lter, we have to specify, is an appropriate smoothing constant . It is defi ned as the ratio of dispersion of shock causing cyclical fl uctuations and shocks aff ecting the growth trend (Hloušek and Polanský (2007) ).
The fi lter is characterized by this formula (Hájek and Bezděk (2001) ):
where Y denotes the real output, Y* is potential output,  is a parameter determining the smoothness of the trend smoothing. For  = 0 potential output is equal to real GDP, for   ∞ the trend will be a straight line. When choosing a value of smoothing constant , we then drew on generally accepted recommendations − experts consider optimal value 1600 for quarterly data and 100 for annual data (Rozmahel, 2011 , OECD, 1995 , Gerlach and Yiu, 2004 or Hájek and Bezděk, 2001 .
As is evident from the data captured in before the crisis of the real economy, the Czech economy was in a relatively strong infl ation gap (see calculated values of an output gap in Table I ). According to estimated data values of real output exceeded values of potential output, which clearly shows that the Czech economy used production factors with too much intensity during this period. It was untenable from the long-run view.
Impacts of the crisis on the Czech labour market
If we accept these fi ndings and use them as a basic for explaining changes in the labour market, then it can be assumed that the labour force was exploited too much in the period between 1Q 2006 and 3Q 2008. Expressed by macroeconomic indicators, this means the increase of the employment rate and the decrease of the unemployment rate (see Figure 4 ) which should be below the natural rate of unemployment. Our conclusion was confi rmed by the estimated natural rate of unemployment (u*). According to Blanchard and Katz (1996) the natural rate of unemployment is typically interpreted as the rate of unemployment consistent with constant (non-accelerating) infl ation. Then the diff erence between the estimated natural rate of unemployment and the unemployment rate is unemployment gap. Any decline in aggregate demand will increase the actual rate of unemployment, while an expansion of aggregate demand will lower the actual rate of unemployment. However, in the long run, unemployment returns to the natural rate of unemployment (Snowdon and Vane, 2005) , in other words it means that the labour market is in steady−state. We again performed calculation using the HP fi lter on seasonally adjusted data as it was performed in da Silva Filho (2010) . Obtained data show the development of the Czech labour market (see Table II ). Based on these estimates, we believe that the real unemployment rate, with the exception of 2006, was consistently below the natural rate of unemployment during this period. The most obvious diff erences between these two rates can be seen in 3Q and 4Q 2008, when the diff erence between the real and the natural rate of unemployment reached 1.40, 1.26 percentage point, respectively.
The data contained in Tables I and II show that the labour market development is closely linked to economic performance of the Czech Republic, as in other advanced economies. A decline in real GDP growth was accompanied by a rise in the unemployment rate between 4Q 2008 and 4Q 2009. Moreover, this macroeconomic indicator responded to the change of economic performance with a lag (around one quarter).
Looking at the Czech labour market, then we can assume that its development over the past fi een years was infl uenced by many factors. The fi rst factor is the restructuring process of the economy that is closely linked to the emergence of highly competitive market environment, I: Potential and real gross domestic product and output gap of the Czech economy 2000 -2009 (mil. CZK, c. p. of 2000 Source: Own calculation based on Eurostat data which was followed by necessary rationalization of manufacturing operations. Another factor is volatility of economic performance, which played a key role in the case of the Czech economy as well as in the case of major trading partners' economies. The infl uence of these factors on the Czech labour market were refl ected not only in the cumulative decline in the employment rate by 0.39% (in absolute terms the number of employed dropped by 31.78 thousand persons). But much more perceptible change was the increase of the unemployment rate. Expressed in absolute term, it means that the total number of unemployed increased by 152.27 thousand persons. Quite a massive rise in unemployment was, in our view, associated primarily with changes in the structure of the Czech economy as evidenced by the qualifi cation structure of unemployed, the high share of long-term unemployed in the total unemployment and last but not least, regional diff erences in unemployment are directly associated with former structure of the economy in some specifi c regions.
In the past decade, the Czech labour market has undergone quite a dramatic development, resulting in an increase in the unemployment rate from the original 9.51% in Q1 2000 to 7.09% in 3Q 2010. three stages in detail. Our attention goes straight to the fourth phase. During this period, it has begun to show a signifi cant discrepancy between quantity of labour supply and labour demand, which consequently resulted in a relatively sharp rise in the unemployment rate. As a result of these developments, re-widening of regional disparities occurred in unemployment levels (traditionally the lowest unemployment rate existed in the region of the capital city, while the highest unemployment rate was found in Karlovarský region).
In terms of economic activity, lower economic performance was most notable among male labour force − a signifi cantly lower share of economically active persons in the age group of 55−64 years of age (decrease of 15.43%) and reduced economic activity of men with secondary education without leaving examination (decrease of 9.75%). In the case of women, economic activity felt in the age group 20 to 24 years of age (decrease of 4.65 percentage points). Most vulnerable group consists of young people less than thirty years of age with primary or secondary education without graduation.
Looking at the development of the unemployment rate according to the genders no signifi cant diff erences between unemployment rates among men and women have been registered. The only conclusion, we argue based on available data, is that the crisis had slightly greater impact on unemployment among the male labour force. This can be partly explained by the fact that the main brake of economy's recovery is considered the industry in which two-thirds of the male labour force is employed.
In addition, we can say that in both absolute and relative terms, the decline in economic performance had the most remarkable impact on manufacturing − in 1Q 2010 by 293.33 thousand employees less were employed in comparison with 3Q 2008. It means that in a given sector, total employment felt by 16.47 %. On contrary, labour productivity increased at the same time by 10.24%. Based on data, it is clear that the secondary sector's ability to absorb the economically active population disappeared in 2009. On the contrary, the tertiary sector absorbed 30.53 thousand people.
A relatively sharp decline in the share of longterm unemployment in total unemployment is another striking feature. While in 3Q 2008 the share of unemployed who were looking for a job for more than one year was less than fi y percent in total unemployed, six quarters later, this share was 12.80 percentage points lower and amounted to "only" 35.62%. At fi rst glance, it may appear that the decline in economic performance signifi cantly improved the situation long-termed unemployed. But such an interpretation it would be very misleading − since the decline of long-term unemployment was not due to decrease in the number of applicants seeking jobs for more than one year (numerator), but contrast, the overall increase in the total number of the labour force without a job (the denominator).
In addition, as a consequence, a certain number of unemployed has begun to gradually move into the category of long-term unemployed (the numerator of the denominator), which subsequently resulted in the re-growth in the share of long-term unemployment in total unemployment.
Long-term unemployment, analogous to total unemployment, fl uctuates consistent with a phases of the business cycle in the most countries. In addition Abraham and Shimer (2001) mention that at the most of proceeded economic cycles it was proved rather strong correlation between the unemployment level and average duration of unemployment. Besides, there is an interesting fact that the persistence of unemployment did not decrease a er the economic recession in such intensity as in the case of a decrease of the unemployment rate. OECD study (1993) even declares that long-term unemployment tends to grow for a year or two since the beginning of decreasing of unemployment and a erwards it starts to decline slowly. The fundamental question than is, which factors cause a delayed reaction of longterm unemployment (in the sense of its decreasing) a er subsiding of a shock. The study explains this phenomenon through the dynamics of the labour market, which is a function of speed recovery of the market, a degree of structural changes taking place in the economy. In addition it could be the setting of various government programmes assisting unemployed people and fi nally it is also the amount of previous short-term unemployed fi nding a new job.
In this context it should be noted that duration of unemployment may have a negative impact on a restoring macroeconomic equilibrium. Pissarides (1992 Pissarides ( : 1371 Pissarides ( −1372 ) assumes existence of a negative shock which could have eff ect on employment − fi rms will be wary, based on uncertain expectations about future, and they will hire fewer workers. This will also prolong the duration of unemployment. If the long-term unemployed lose their knowledge and skills and thus they become less attractive for their potential employers, the results of this phenomenon will be that there will be created fewer jobs and the labour market becomes "tight" for the reason of a lower human capital brought by the labour force as the whole. With the number of off ered jobs, which is lower than usually, it also increases duration of unemployment of the new group of unemployed above a trend level. This is the reason why the labour market remains tight in the future and even if all the labour force, which had been in the previous period (before the shock) unemployed, would have attained a job. The tight labour market leads to a greater lack of work, which causes maintenance of the tightness of the labour market. Thus the eff ects of a negative shock persist and if the externality is strong enough, than the economy can "get stuck" on the lower macroeconomic equilibrium level.
The adverse situation in the Czech labour market can be described by another indicator -job vacancy statistics which provides information on unmet labour demand (unfi lled jobs or in other words the number of applicants per one job vacancy). While in 3Q 2008 the value of this indicator felt to historic minimum in the last eleven years, in 1Q 2010 it reached its historic maximum, when a number of unemployed on one job vacancy accounted for nearly eighteen.
This negative trend can also use it to document the Beveridge curve (BC) which is a graphical representation of the relationship between unemployment and the job vacancy rate (the number of unfi lled jobs expressed as a proportion of the labor force). It typically has vacancies on the vertical axis and unemployment on the horizontal; it slopes downwards as a higher rate of unemployment normally occurs with a lower rate of vacancies. If it moves outwards over time, then a given level of vacancies would be associated with higher and higher levels of unemployment, which would imply decreasing effi ciency in the labour market. Ineffi cient labour markets are due to mismatches between available jobs and the unemployed and an immobile labour force (Bleakley and Fuhrer, 1997) .
The ineffi ciency of labour market performance is due to job mismatches. Position on the curve can indicate the current state of the economy. In practice, it means that if we fi nd the curve below the axis of 45 degrees, the economy generally is in a recession (the high unemployment rate and low levels of job vacancies). On the contrary, position above the axis of 45 degrees indicates phase of economic growth (low unemployment rate and high job vacancy rate). Development of the Czech labor market most closely matches theoretical construction of the Beveridge curve (see Figure 5) .
The initial quarter (1Q2000) was characterized by the high unemployment rate and low level of unfi lled jobs. The fi gure shows that the Czech labour market has undergone two cycles during the observed period. The fi rst cycle occurred between 2000 and 2004, the second one occurred from 2006 to 2010. Each cycle started by gradual improvement in the labour market. This trend was refl ected by reducing unemployment and raising the number of unfi lled jobs. In the next phase, a er reaching the summit, unemployment started to grow and the number of unfi lled jobs started to decline as the consequences of the economic crisis. The fundamental diff erence between these two cycles consisted of dynamics. While in the fi rst cycle, shi s of the Beveridge curve were minor, there were signifi cant shi s during the second cycle.
In the context of this analysis, we also seem appropriate to briefl y consider the development of wages and labour productivity. As stated above between 3Q 2008 and 1Q 2010 real GDP felt cumulatively by 8.70%, while total employment rate felt by only 3.70 percentage points. From that it is clear that the GDP decline was largely associated with the decrease of labour productivity. Adverse situation is also evident from the ratio of cumulative aggregate growth of labour productivity (−3.26%) and cumulative growth of real gross monthly wages (0.24%). As the result, a relatively high increase of wage costs was recorded (3.5 percentage points).
5: Beveridge curve for the Czech Republic (quarterly data, 2000 -2010 Source: OECD One question remains − a source of this growth. According to the analysis of the Czech Statistical Offi ce (2010), we could argue that the source of this development was average nominal wage growth during 2009, infl uenced by lower sickness absence and shi s in employment structure, since the economic downturn did not have symmetric impact on male and female labour force, age groups and types of contracts. During the economic crisis, mainly employees with lower earnings or with above-average sickness absence were fi red, which resulted in growth of average wages. We can fi nd some factors which contributed to reduce sickness absence, such as introducing initial three-day period without sick pay, replacement sickness leave by taking vacation, and general fear of losing a job (CNB, 2010).
CONCLUSION
Our main research task was to answer the question mentioned in introduction. If we use our previous partial conclusions, then we argue that the decline of economic performance directed the Czech labour market on the road to return to a state of long-term equilibrium. This argumentation may seem at least controversial, but if we look at the situation before the outbreak of the economic crisis, then we can see that the Czech economy was in a relatively strong expansion and it was found in the infl ation gap (real GDP exceeded potential GDP). This resulted in usage the production factors (especially labour) with the too much intensity in the Czech Republic, and it was untenable in the long-run view. It had to be logically refl ected in labour market performance in the sense that in the fi rst half of 2008, calculated according to our data, the number of employees exceeded its long-term average, and the unemployment rate was below its natural rate. For this fact also speaks very close approximation of labour demand and labour supply, which occurred from early 2006 to 3Q 2008. If we understand these indicators in the context of above mentioned events, then we come to unambiguous conclusion. It suggests that the Czech labour market had to cope with the consequences of the economic crisis and now it is going to reach a long-term equilibrium. This argumentation is supported, to some extent, by data for the 2Q and 3Q 2010, which shows that the actual unemployment rate is converging to the natural rate of unemployment which will lead to gradual elimination of some negative phenomena, which is to promote the labour market in the previous six quarters. Exports slumps were among main negative factors which have infl uenced the Czech labour market. A decline in orders and growth of stocks and inventories has led to fi ring workers and signifi cantly lower job creation. Large uncertainty about future development had also remarkable impact on both aggregate demand and supply. In addition, employers were more reluctant to hire workers even economic performance has improved. 
SUMMARY
The aim of this paper is to examine factors of the economic crisis in the Czech economy and its eff ects on the labour market during the period 2000−2010. We also tried to contribute to discussion about consequences of this crisis. The paper provides also an analysis of gross domestic product and its components. The empirical analysis also tried to answer the question if it is more a return to steady− state than the deterioration of economic performance in the case of the Czech economy. In other words, it means that economic performance of the Czech economy was above the level of potential output. We applied the Hodrick-Prescott fi lter (HP fi lter) for estimation potential GDP. This method is quite frequently used to fi lter the trend and the cyclical time series. Research in this study is based on basic macroeconomic quarterly data between the years 2000 and 2010 which were published by the Czech Statistical Offi ce and Eurostat. As is evident from the data captured in before the crisis of the real economy, the Czech economy was in a relatively strong infl ation gap. We argue that the decline of economic performance directed the Czech labour market on the road to return to a state of long-term equilibrium. This argumentation may seem at least controversial, but if we look at the situation before the outbreak of the economic crisis, then we can see that the Czech economy was in a relatively strong expansion and it was found in the infl ation gap (real GDP exceeded potential GDP). This resulted in usage the production factors (especially labour) with the too much intensity in the Czech Republic, and it was untenable in the long-run view. We found out the diff erence between the estimated natural rate of unemployment and the unemployment rate which is called an unemployment gap. During the last period, it has begun to show a signifi cant discrepancy between quantity of labour supply and labour demand, which consequently resulted in a relatively sharp rise in the unemployment rate. In addition, development of the Czech labor market most closely matches theoretical construction of the Beveridge curve.
